EP 3 264 253 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 264 253 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
03.01.2018 Bulletin 2018/01

(21) Application number: 17178359.0

(22) Date of filing: 28.06.2017

(51) IntClL:

GO6F 3/06 (2006.0%) GO6F 13140 (2006.0%)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 30.06.2016 US 201615199504

(71) Applicant: Quanta Computer Inc.
Taoyuan City 333 (TW)

(72) Inventors:

¢ Chu, Wei-Yi

333 Taoyuan City (TW)
* Cheng, Chia-Feng

333 Taoyuan City (TW)
¢ Chang, Kai

333 Taoyuan City (TW)
¢ Chen, Chih-Yu

333 Taoyuan City (TW)

(74) Representative: Michalski Hiittermann & Partner

Patentanwilte mbB
SpeditionstraBe 21
40221 Diisseldorf (DE)

(54) RISER CARD

(57)  An apparatus having a first interface of a first
type supporting a plurality of data ports, a second inter-
face of a second type supporting at least a portion of the
plurality data ports, and a third interface of the second
type. The apparatus also including a switching module

coupled to a control port of the first interface and config-
ured for selectably coupling the plurality of data ports to
atleast one of the second interface and the third interface
based on a signal at the control port.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 264 253 A1 2

Description
FIELD
[0001] The subject matter herein generally relates to

a riser card. More specifically, the subject matter herein
relates to a riser card configured to convert one or more
M.2 (previously known as Next Generation Form Factor
(NGFF)) components to work with a U.2 connector (pre-
viously known as SFF-8639).

BACKGROUND

[0002] U.2components, such as Non-Volatile Memory
Express (NVMe) peripheral component interconnect ex-
press (PCle) solid state drives (SSD), offer high perform-
ance, but are relatively new to market and thus have sig-
nificant cost. M.2 (previously known as Next Generation
Form Factor (NGFF)) components provide the function-
ality of a U.2 component with a much smaller form factor
and at a significantly reduced cost. M.2 can support PCle
with lower power consumption, cost, and maintain a high
performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Implementations of the present technology will
now be described, by way of example only, with reference
to the attached figures, wherein:

FIG. 1 is an isometric view of an example embodi-
ment of a riser card with a first interface type and a
second interface type in accordance with the present
disclosure;

FIG. 2 is a front elevational view of an example em-
bodiment of ariser card with a firstinterface type and
a second interface type in accordance with the
present disclosure;

FIG. 3 is a diagrammatic view of a riser card with a
first interface type and a second interface type in
accordance with the present disclosure;

FIG. 4 is a diagrammatic view of a riser card system
in accordance with the present disclosure;

FIG. 5 is a diagrammatic view of a system in a first
routing mode in accordance with the present disclo-
sure;

FIG. 6 is adiagrammatic view of asystemin a second
routing mode in accordance with the present disclo-
sure; and

FIG. 7 is a flow chart of a switching method for a riser
card in accordance with the present disclosure.

DETAILED DESCRIPTION

[0004] It will be appreciated that for simplicity and clar-
ity of illustration, where appropriate, reference numerals
have been repeated among the different figures to indi-
cate corresponding or analogous elements. In addition,
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numerous specific details are set forth in order to provide
athorough understanding of the embodiments described
herein. However, it will be understood by those of ordi-
nary skillinthe art that the embodiments described herein
can be practiced without these specific details. In other
instances, methods, procedures and components have
not been described in detail so as not to obscure the
related relevant feature being described. The drawings
are not necessarily to scale and the proportions of certain
parts may be exaggerated to better illustrate details and
features. The description is not to be considered as lim-
iting the scope of the embodiments described herein.
[0005] Several definitions that apply throughout this
disclosure will now be presented.

[0006] The term "coupled" is defined as connected,
whether directly or indirectly through intervening compo-
nents, and is not necessarily limited to physical connec-
tions. The connection can be such that the objects are
permanently connected or releasably connected. The
term "substantially" is defined to be essentially conform-
ing to the particular dimension, shape or other word that
substantially modifies, such that the component need not
be exact. For example, substantially cylindrical means
that the object resembles a cylinder, but can have one
or more deviations from a true cylinder. The term "com-
prising" means "including, but not necessarily limited to";
it specifically indicates open-ended inclusion or member-
ship in a so-described combination, group, series and
the like.

[0007] The presentdisclosure describes an apparatus
having a first interface of a first type supporting a plurality
of data ports, a second interface of a second type sup-
porting at least a portion of the plurality data ports, and
a third interface of the second type. A switching module
coupled to a control port of the first interface and config-
ured for selectably coupling the plurality of data ports to
atleast one of the second interface and the third interface
based on a signal at the control port. The switching mod-
ule selectably connecting the plurality of data ports to
one of the second interfaces or diving the plurality of data
ports between the two second interfaces.

[0008] While the present disclosure is presented with
respect to a riser card capable of coupling one or more
M.2 SSDs with a U.2 connector, it is within the scope of
the disclosure to implement the present technology with
other connectors, components, and/or switching mod-
ules.

[0009] FIGS. 1-3 illustrate a riser card 100 have a first
interface 102, two second interfaces 104, and a switching
module 106. The first interface 102 can have a plurality
of data ports 108 capable of transmitting data between
the first interface 102 and the second interface 104. The
firstinterface 102 can have a control port 110 configured
to selectably couple the plurality of data ports 108 to at
least one of the second interfaces 104 based on a signal
at the control port 110.

[0010] Thefirstinterface 102 andthe second interfaces
104 can be of two different types, the firstinterface having
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a first type and the second interfaces having a second
type. In at least one embodiment, the first interface 102
type is an NVMe SSD interface configured to be received
in a U.2 connector and the second interface 104 type 104
are M.2 interfaces.

[0011] The riser card 100 can have two receiving por-
tions 112 corresponding to each of the two second inter-
faces 104. The receiving portions 112 can be configured
to receive a component 114 (shown in FIG. 3), such as
an M.2 PCle SSD at least including three length types of
M.2. PCle SSD 2242, 2260, and 2280 as specified in the
M.2 standard. The riser card 102 can be configured to
selectively receive a component 114 in either of the two
receiving portions 112, or both. As can be appreciated
in FIG. 3, the first interface 102 can be receivable into a
U.2 connector 200 disposed on an electronic device (not
shown). The first interface 102 can electronically couple
with the U.2 connector 200 allowing the two second in-
terfaces 104 to send and receive data with the electronic
device through the first interface 102.

[0012] The plurality of data ports 108 can be any
number of data ports, such as two, four, six, or any other
number. In the illustrated embodiment, the riser card 100
has four data ports coupling the first interface 102 with
the second interfaces 104. The switching module 106
can allocate the plurality of data ports 108 between the
first interface 102 and the two second interface 104. A
user can control the switching module 106 to bestallocate
the plurality of data ports 108 according to their desired
use, the installed components, and the performance re-
quired.

[0013] The riser card 100 can have a one component
114 received in a second interface 104 allowing alloca-
tion of the plurality of data ports 108 to the component
114. Theriser card 100 can receive two components 114
requiring the switching module 106 to allocate the plu-
rality of data ports 108 among the two components 114
received in the second interfaces 104.

[0014] In at least one embodiment, the riser card 100
can receive two components, and a user can allocate the
plurality of ports 108 between the two received compo-
nents 114 allowing utilization of one, or a combination of
received components 114.

[0015] Theriser card 100 can support hot-swapping of
components 114 received in the second interfaces 104.
Hot-swapping allows components to be removed, insert-
ed, or replaced from the second interface 104 without
removing power from the riser card 100. In at least one
embodiment, the riser card 100 is received within an elec-
tronic device and hot-swapping allows one or more com-
ponents 114 to be inserted or removed from the riser
card 100 without powering down the electronic device.
[0016] Hot-swapping can be implemented using exist-
ing pin arrangements with the first interface 102. In the
illustrated embodiment, the first interface 102 is a U.2
connector, thereby implementing P12V, P3V3_STBY,
and applying the metal-oxide-semiconductor field-effect
transistor (MOSFET) to achieve isolation of power hot-
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swapping is achievable.

[0017] The riser card 100 can also implement Electri-
cally Erasable Programmable Read-Only Memory (EEP-
ROM) and hardware monitoring allowing temperature
detection, voltage readings while following M.2 standard
specifications. The EEPROM can include the FRU allow-
ing a technician to maintain and repair the system.
[0018] FIGS.4-6illustrate asystemdiagram oftheriser
card 100 and the plurality of data ports 108. The system
diagram shows mapping for the plurality of data ports
coupling the first interface 102 with the two second inter-
faces 104. The first interface 102 and second interfaces
104 are coupled by the switching module 106. The
switching module 106 allows users to select the meas-
urement system of the riser card 100. In at least one
embodiment, the riser card 100 can support PCle 1x4
and 2x2 and allow a user to select the measurement sys-
tem in order to control the switch module.

[0019] The switching module 106 can be a multiplexer
(MUX) having a plurality Intergrated Circuits (IC) with
multiplexing capability and a routing design configured
to avoid propagation delay and allow successful transi-
tion of PCle 1x4 and PCle 2x2. The switching module
106 can be a chip, a field-programmable gate array (FP-
GA), or any other controller. The switching module 106
can be any PCle switch supporting a PCle high speed
signal.

[0020] The switching module 106 can allow the riser
card 100 to operate a component 114 in a PCle 1x4 ar-
rangement allowing all of the plurality of data ports 108
to be utilized by one component 114. The switching mod-
ule 106 can also support PCle 2x2, allowing a portion of
the plurality of data ports 108 to one of the second inter-
faces 104 and the remaining portion of the plurality of
data ports 108 to the other second interface 104. PCle
2x2 can allow the system to achieve maximum benefits
on dual path redundancy, increased performance, and
increasing the elasticity of the system structure while low-
ering the cost of design and overall complexity.

[0021] The switching module 106 is coupled to a con-
trol port 118 of the first interface 102 and configured for
selectably coupling the plurality of data ports to at least
one of the second interfaces 104 based on a control sig-
nal. When the control signal is low, the system is in PCle
2x2 and when the control signal is high, the system is in
PCle 1x4. As can be appreciated in FIG. 4, the control
port 118 is coupled with switch module_2; however, in
other embodiments the control port 118 can be coupled
with switch module_1, switch module_2, or a combina-
tion thereof.

[0022] The switching module 106 can couple a first in-
terface 102 with two second interfaces 104. In the illus-
trated embodiment, the first interface 102 is shown as an
NVMe SSD connector and the second interfaces 104 are
shown as M.2 connectors, each receiving an M.2 PCle
SSD component. The switch module 106 has two switch
modules switch module_1 106a and switch module_2
106b to support PCle 1x4 and 2x2. The first interface 102
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has a plurality of data ports 108, shown in FIG. 4 as [0,1]
and [0,1]/[2,3], couplable with the second interfaces 104
via the switch module. Each second interface 104 can
have a corresponding plurality of data ports 116, shown
in FIG. 4 as [0,1] and [2,3].

[0023] AscanbeappreciatedinFIG.5, the switch mod-
ule 106 isin a second routing mode and receives a control
signal corresponding to operating the system in PCle
1x4. The switch module_1 106a connects B1 and A1
while switching module_2 106b connects B2 and A2.
Switch module_2 shifts to connect first interface 104 con-
nector [2:3] with component 114 [2:3] allowing PCle 1x4
for system testing. While FIG. 6 is drawn to B2 of switch
module_2 106b connecting with [2,3] of component 114a,
other arrangements can be implemented such as C1 of
switch module_1 connecting with [2,3] of component
114b, or a combination thereof.

[0024] AscanbeappreciatedinFIG. 6, the switch mod-
ule 106 is in a first routing mode and receives a control
signal corresponding to operating the system in PCle
2x2. In PCle 2x2, C1 (not shown) of switch module_1
106a is not routing while A1 connects to B1 and A2 of
switch module_2 106b connects C2. Switch module_1
106a connects B1 with component 114a, shown as M.2
PCle SSD_1 [0:1], and switch module_2 106b connects
C2withcomponent 114b, shownas M.2 PCISSD_2[0:1].
Each component 114a, 114b receives a portion of the
plurality of data ports 108.

[0025] In the illustrated embodiment, the plurality of
data ports 108 is four [0,1] and [2,3] and the portion of
the plurality of data ports is two, [0:1]. Each component
114 isreceiving two of the available four data ports. While
the illustrated embodiment is drawn to switch module_1
coupling with data ports [0,1] of the first interface 102 and
switch module_2 coupling with data ports [2,3], the riser
card 100 can be implemented with switch module_1 and
switch module_2 reversed.

[0026] Referring to FIG. 7, a flowchart is presented in
accordance with an example embodiment. The example
method 700 is provided by way of example, as there are
avariety of ways to carry out the method 700. The method
700 described below can be carried out using the con-
figurations illustrated in FIGS. 1-6, for example, and var-
ious elements of these figures are referenced in explain-
ing example method 700. Each block shown in FIG. 7
represents one or more processes, methods or subrou-
tines, carried out in the example method 700. Further-
more, the illustrated order of blocks is illustrative only and
the order of the blocks can change according to the
present disclosure. Additional blocks may be added or
fewer blocks may be utilized, without departing from this
disclosure. The example method 700 can begin at block
702.

[0027] Atblock 702, an apparatus having a first inter-
face of a first type supporting a plurality of a data ports,
and a second interface and a third interface of a second
type supporting at least a portion of the plurality of data
portions, and a switching module, receives, at the switch-

10

15

20

25

30

35

40

45

50

55

ing module, a control signal for selectably coupling the
plurality of data portions of the first interface with at least
one of the second interface and the third interface.
[0028] At block 704, the switching module selects, in
response to the control signal, a first routing mode or a
second routing mode.

[0029] Atblock 706, inthe first routing mode the switch-
ing module routes the signals for the plurality of data ports
at a first interface to one of the second interface and the
third interface.

[0030] At block 708, in the second routing mode the
switching module routes at least a portion of the signals
for the plurality of data ports to the second interface and
the remaining portion of the data ports to the third inter-
face.

[0031] Atblock 710, the switching module can monitor
apparatus operating temperature, voltage, and operating
statistics.

[0032] It is believed the exemplary embodiment and
its advantages will be understood from the foregoing de-
scription, and it will be apparent that various changes
may be made thereto without departing from the spirit
and scope of the disclosure or sacrificing all of its advan-
tages, the examples hereinbefore described merely be-
ing preferred or exemplary embodiments of the disclo-
sure.

Claims
1. An apparatus, comprising:

a first interface of a first type supporting a plu-
rality of data ports;

a second interface of a second type supporting
at least a portion of the plurality data ports;

a third interface of the second type; and

a switching module coupled to a control port of
the first interface and configured for selectably
coupling the plurality of data ports to at least one
of the second interface and the third interface
based on a signal at the control port.

2. The apparatus of claim 1, wherein the signal indi-
cates one of afirst routing mode and a second routing
mode for the switching module.

3. The apparatus of claim 2, wherein the first routing
mode comprises routing the signals for the plurality
of data ports at the first interface to the second in-
terface, and wherein the second routing mode com-
prising routing signals for a portion of the plurality of
data ports tothe second interface and routing signals
for a remaining portion of the plurality of data ports
to the third interface.

4. The apparatus of claim 2, wherein the plurality of
data ports comprises four data ports, and wherein
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the portion of the plurality of data ports comprises a
first two of the plurality of data ports.

The apparatus of claim 1, wherein the first interface
comprises a U.2 interface and wherein each of the
second interface and the third interface comprises a
M.2 interface.

The apparatus of claim 1, wherein each ofthe second
interface and third interface are configured to couple
with a component.

The apparatus of claim 6, wherein the component is
a PCle SSD.

The apparatus of claim 6, wherein the component is
hot-swappable, each second interface and third in-
terface allowing removal from the component during
operation.

The apparatus of claim 1, further comprising a hard-
ware monitor capable of detecting device tempera-
ture and voltage usage.

A method for supporting an apparatus with two in-
terfaces, a first interface of a first type and a second
interface of a second time, the method comprising:

receiving, at a switching module, a control signal
for selectably coupling a plurality of data ports
of a first interface with at least one of a second
interface and a third interface;

selecting, at the switching module, in response
to the control signal a first routing mode or a
second routing mode;

when in the first routing mode:

routing, at the switching module, the signals
for the plurality of data ports at the first in-
terface to one of the second interface and
the third interface; and

when in the second routing mode:

routing, at the switching module in the sec-
ond routing mode, at least a portion of the
signals for the plurality of data ports at the
first interface to the second interface and
remaining portion of the plurality of data
ports to the third interface,

wherein the first interface is of a first type and
the second interface and the third interface are
of a second type.

The method of claim 10, further comprising monitor-
ing, at the switching module, apparatus operating
temperature, voltage, and operating statistics.
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12.

13.

The method of claim 10, wherein the plurality of data
ports comprises four data ports, and wherein the por-
tion of the plurality of data ports comprises a first two
of the plurality of data ports.

The method of claim 10, wherein the first interface
comprises a U.2 interface and wherein each of the
second interface and the third interface comprises a
M.2 interface.
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